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IN  EARLY  APRIL  1997,  the  Air  Force  rolled 
out  the  F-22  stealth  fighter.  This  highly 
soph  i  sti  cated  and  very  expen  si  ve  ai  rcraft 
carries  the  promise  of  continued  Ameri¬ 
can  airdomi  nance  into  the  next  century.  The 
decision  to  use  it  for  that  purpose  commits 
the  Air  Force,  and  the  country,  to  a  specific 
technology.  Is  this  wise? 

Ifhistoryisanyguide, th e Ameri  can  rec o rd 
with  mi  I  itary  aviation  tech  nol  ogyismixedat 
best.  Contrary  to  the  conventional  wisdom, 
American  airmen  have  not  enjoyed  over¬ 
whelming  technological  superiority  in  their 
conflicts.  During  World  War  I,  US  airmen 
flew  European-designed,  and,  in  most  cases, 
European-built  aircraft.  I  n  the  early  stages  of 
World  War  II,  Americans  were  shocked  to 
learn  that  the  Japanese  Zero  was  better  than 
thebestUSfightersin  serv  i  ce.  An  d  to  ward  th  e 
end  of  that  conflict,  the  airmen  again  found 
themselves  at  a  considerable  disadvantage 
when  they  had  to  battle  the  more  advanced 
jet-powered  M  e  262.  Five  years  I  ater  i  n  Korea, 
American  airmen  yet  again  engaged  a  supe¬ 
rior  fly  ingmachine,theSoviet  MiG- 15.  What 
was  the  situation  in  the  Vietnam  War? 

There  are  those  who  consider  the  Vietnam 
War  as  proof  that  technology  has  been  over¬ 
used  or  misused.  Others  view  technology  as 
the  Sirens  of  Greek  legend,  luring  America 
into  the  Southeast  Asian  war  and  onto  the 
rocks  of  defeat.  Critics  write  of  blind  techno¬ 
logical  fanaticism,  hubris,  and  overconfi¬ 
dence  asth  e  U  n  i  ted  States  at  tempted  to  fi  ght  a 
remote,  antiseptic  war.  Leaving  the  rhetoric 
aside,  how  well  did  Air  Force  technology  per¬ 
form  during  the  war? 

Vietnam  was  not  what  the  Air  Force  envi¬ 
sioned  as  its  next  conflict.  Thinking  in  terms 
of  a  massive  nuclear  exchange,  the  airmen 
planned,  equipped,  and  trained  for  nuclear 
war.  In  fairness,  this  was  the  direction  from 
above,  and  it  did  givetheUnited  Statesafor- 
midable  offensive  force  and  effective  deter¬ 
rent  (Strategic  Air  Command)  against  Com¬ 
munist  aggression.  However,  this  emphasis 


♦Thisarticleispartof  a  longer  study  of  Air  Forcetechnology  from  Vietnam  through  theGulf  War.  Ashorter  version  of  the  article  was 
delivered  at  the  annual  meeting  of  the  Society  of  Military  History  on  11  April  1997. 
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notonlyputtheother  servi  ces  at  a  d  i  sad  van  - 
tage,  it  also  crippled  other  AirForcemissions. 
Consequently,  the  Air  Force  story  in  Vietnam 
is  how  an  air  force  designed  for  one  kind  of 
war  performed  in  a  drastically  different  one. 

Clearly  the  US  Air  Force  had  problems  in 
the  Vietnam  War,  and  some  were  with 
technology.  This  paper  focuses  on  three 
examples  of  Air  Force  technology  in  theViet- 
nam  War.  These  vary  in  type,  demonstrate 
both  success  and  failure,  and  thus  are  repre¬ 
sen  tati  ve.  They  areth  eF- 105,  f  i  xed-  wi  n  g  gun- 
ships,  and  precision-guided  munitions 
(PGM).1 


The  F-105 

The  Republic  F-105 Thunderchief  in  many 
ways  symbolizes  Air  Force  performance  in 
Vietnam.  It  was  an  aircraft  that  looked  good 
from  any  angle.  It  was  fast  and  stable,  a  ma 
chine  that  pilots  called  "honest."  It  could 
carry  a  heavy  bomb  load  a  long  distance  at  a 
high  speed.  In  short,  itwasafineair  craft,  a  pi¬ 
lot's  plane,  well  designed  for  the  single  pur¬ 
pose  of  fighting  a  nuclear  war.2 

Just  as  the  Korean  War  erupted  in  June 
1950,  the  Air  Force  asked  Republic  Aviation 
to  conceive  a  successor  to  its  F-84F.  What 
emerged  was  an  aircraft  designed  around  a 


bomb  bay  that  could  accommodate  a  nuclear 
weapon  and  extensive  avionics  to  lighten  the 
workload  of  the  pi  lotflyingathigh  speed  and 
at  I  ow  al  ti  tudes.Thiswoul  d  al  I owTacti  cal  Ai  r 
Command  to  participate  in  nuclear  warfare, 
which  was  the  primary  emphasis  of  the 
American  military  during  this  period.  The  F- 
105  could  carry  eight  thousand  pounds  inter¬ 
nally  and  another  four  thousand  pounds  ex¬ 
ternally  and  turned  out  to  be  the  largest  and 
heaviest  single-seat  American  fighter  up  to 
that  time.  It  replaced  the  F-100D  as  Tactical 
Air  Command's  principal  aircraft.  (It  had 
twice  the  bomb  load  and  50  percent  more 
speed  than  the  F-100  Super  Sabre.)  It  also 
mounted  a  rapid-firing  20  mm  Gatling  gun. 
To  be  very  clear,  however,  the  F-105  was  pri¬ 
marily  de  si  gn  ed  as  a  bo  mber,  an  d  i  tsai  r-  to-  ai  r 
fighter  capability  was  secondary. 

During  its  first  flight  on  22  October  1955, 
it  ex  ceeded  thespeed  of  sound.  When  theai  r- 
craft  was  modified  into  the  B  version,  it  fea¬ 
tured  such  innovations asa "cokebottle” fu¬ 
selage,  "clover  leaf"  speed  brakes  on  the 
aircraft's  tail,  and  the  al  l-flyi  ng  tai  1 ,3  Thefi  rst 
squadron  was  equipped  with  the  Thunder- 
chief  in  1959.4 

Although  designated  as  a  fighter  (F-105), 
its  size  and  weight,  not  to  mention  its  bomb 
bay,  brought  this  designation  into  dispute. 
Early  on  it  was  saddled  with  such  uncompli- 


Republic’s  “ Ultra  Hog.  ”  Although  designated  as  a  fighter  (the  F- 1 05),  its  size  and  weight,  not  to  mention  its  bomb  bay, 
brought  this  designation  into  dispute.  Early  on  it  was  saddled  with  such  uncomplimentary  nicknames  as  “ Lead  Sled, ' 
“Ultra  Hog,  ”  and  “Thud.  ” 
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mentary  nicknames  as  "Lead  Sled,"  "Ultra 
Hog,"  and  "Thud."  Some  write  that  it  earned 
a  poor  repu  tati  on  mai  n  ly  dueto  the  poor  re  I  i- 
ability  of  the  avionics  and  the  pilot's  unfa¬ 
miliarity  with  the  fighter.  The  aircraft's  low 
in-commission  rate  and  high  cost  of  mainte¬ 
nance  were  both  disturbing  and  frustrating. 
Theai  rcraft  and  its  systems  werecom  pi  ex  and 
new  to  the  Air  Force,  and  spare  parts  were 
short.  More  dramatic  and  more  important  to 
its  reputation  were  crashes.  An  examination 
of  the  records  of  other  fi  ghters  of  the  century 
series,  however, indi catesthatatleastearlyin 
its  career  (up  to  53,000  flying  hours),  the 
Thunderchief's  accident  record  was  only 
bested  bytheF- 106.5  Regard  less,  itwastheAi  r 
Force's  pri  marystrikeaircraftduringthedec- 
ade  of  the  1960s  and  what  the  Air  Force  had 
when  the  Vietnam  War  began.  It  flew  three- 
quart  ersoftheAir  Force'sstri  kemissionsdur- 
ing  Rolling  Thunder,  the  American  strategic 
bombing  campaign  against  North  Vietnam 
between  1965  and  1968.6 

The  F-105  di d  not  fare  wel  I  in  combat.  The 
Thunderchief  served  as  a  fighter-bomber  but 
was  limited  by  its  avionics  designed  for  nu¬ 
clear,  not  conventional,  missions.  Ironically, 
the  bomb  bay  was  used  to  carry  a  fuel  tank, 
not  bombs.  At  low  level  it  was  the  fastest  air¬ 
craft  of  the  war,  but  was  at  a  disadvantage  in 
air-to-air  combat  because  of  its  lack  of  ma¬ 
neuverability.7  More  than  half  (397)  of  the 
753  F-  105Ds  and  Fs  bui  It  were  lost  i  n  the  war. 
Overall,theF-105hadthehighestloss  rate  of 
any  US  aircraft  operating  in  Southeast  Asia 
and  over  North  Vietnam.8  Why  such  heavy 
losses?  The  political  restrictions  certainly 
played  a  role,  al  lowingtheNorth  Vietnamese 
tobuildupandadjusttheirdefenses.An  other 
factor  was  that  the  tactics  that  had  been  de¬ 
veloped  for  a  short  nuclear  war  proved  costly 
and  inappropriate  in  a  long  conventional  air 
campaign  fought  against  extensive  ground- 
based  air  defenses.  The  introduction  of 
surface-to-air  missiles  (SAM)  made  matters 
even  worse  for  the  airmen.  Athird  factor  was 
the  aircraft  itself. 

TheF- 105  wasnei  ther  as  rugged  nor  as  sur- 
vivable  as  its  World  War  II  predecessor,  the 
P-47,  which  was  rightly  celebrated  for  its 


tough  ness. TheThunderchiefwasdesignedto 
fight  a  nuclear  war  in  which  the  delivery  of 
one  nuclear  weapon  at  low  altitude  and  high 
speed  was  all  that  wasrequi  red.  Littlethought 
was  given  to  a  campaign  consisting  of  hun¬ 
dreds  of  missions  extending  over  years. 
Therefore,  survivability  was  not  a  major  de¬ 
sign  consideration;  ruggedness,  redundant 
systems,  ar  mor,  an  d  th e  I  i  ke were  n ot  pri  o r  i ty 
items.  In  fact,  somesurvivabilityfactorswere 
traded  off  to  enhance  other  performance. 
Two  such  instances  proved  critical.  First,  the 
fighter'stwo  sets  of  hydraulic  lines  were  run 
close  together,  apparently  to  ease  manufac¬ 
ture  and  maintenance,  so  that  a  hit  on  one 
could  easily  take  out  the  other.  A  loss  of  hy¬ 
draulic  pressure  caused  the  stabilizer  to  lock 
in  the  full  "up”  position,  pushing  the  nose 
down.  Second,  the  internal  and  bomb-bay 
fuel  tanks  were  not  self-sealing.  Such  was  the 
combat  norm  since  1940,  for  good  reason,  as 
one  1950  study  found  that  80  percent  of 
American,  British,  and  German  aircraft  losses 
in  World  War  II  were  directly  caused  by  fire, 
most  from  damaged  fuel  systems.  At  the  very 
least,  even  a  small  caliber  hit  could  cause  a 
leak.  This  helps  explain  why  the  F-105  was  so 
vulnerableto  fire  and  explosion,  three  times 
as  likely  as  the  McDonnell  DouglasF-4  Phan¬ 
tom  to  be  lost  to  fire  or  explosion.9 

As  early  as  December  1965,  the  F-105  was 
being  unfavorably  compared  with  the  F-4,  as 
it  was  believed  that  it  was  1.5  to  2.5  times  as 
vulnerable  as  the  Phantom.  One  study  indi¬ 
cated  that  when  hit  by  hostile  fire,  the  F-105 
had  a  15  percent  higher  rate  of  loss  than  the 
F-4.  This  led  to  a  recommendation  that  the 
Thunderchief  be  shifted  from  action  over 
North  Vi  etnamtothelesslethal  ski  esof  South 
Vietnam,  and  it  spurred  a  number  of  studies 
to  assess  the  vulnerability  of  the  aircraft  and 
search  for  remedies.  Oneconclusionwasthat 
if  theF-4and  F-105  were  fairly  compared  (us¬ 
ing  similar  time  periods,  similar  missions, 
and  similar  risks),  their  loss  rates  were  about 
the  same.10 

The  Thunderchief  was  modified  to  deal 
with  some  of  these  problems.  By  mid-1965, 
thefl  i  ght  con  trol  system  had  been  changed  so 
that  if  the  hydraulic  system  was  hit,  the  pilot 
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“Puff.”  Top,  dragon  fire  from  the  sky;  right,  Puff’s 
teeth — a  close-up  of  the  three  7.62  mm  miniguns;above, 
an  AC-47  over  South  Vietnam.  Fortunately,  Air  Force 
Chief  of  Staff  Curtis  LeMay  ordered  the  C-47  gunship 
concept  to  be  tested  in  Vietnam  over  TAC's  objections. 
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could  mechanically  lock  the  horizontal 
stabilizer  at  an  optimum  setting.  He  could 
then  use  an  electrictoggleswitchtocontrol 
roll  and  pitch  with  the  wing  flaps  along 
with  differential  engine  power  to  fly  the 
plane.  This  could  at  least  get  a  pilot  out  of 
the  i  mmedi  ate  area  before  he  was  forced  to 
eject  from  the  stricken  aircraft.  A  rocket 
ejection  seat  was  fitted  into  the  aircraft  to 
enhance  pilot  survivability.  Self-sealing 
tanks  and  bomb-bay  fire  extinguisher 
modifications  were  also  added.11 

It  is  hard  to  put  a  positive  spin  on  the  F- 
105's  service  in  Vietnam.  One  might  say 
diplomatically  that  its  record  could  be 
called  "mixed,"  but  that  really  doesn't  say 
anything.  To  cut  to  the  heart  of  the  issue, 
the  F-105  could  not  overcome  the  I  imita¬ 
tions  of  its  basic  design,  the  peculiar  condi - 
tionsof  the  war,  the  role  in  which  it  found 
itself,  or  Ameri  can  tactics.  At  best,  it  proved 
to  be  a  mediocre  performer  in  difficult  con¬ 
ditions.  Similar  to  the  military,  it  served 
honorably  and  capably  in  a  losing  cause. 
What  more  could  be  expected?  The  last  F- 
105D  unit  returned  to  the  US  in  late  1970, 
to  be  replaced  by  the  F-4  in  the  fighter- 
bomber  role. 


Gunships 

In  contrast  to  the  F-105,  the  fixed-wing 
gunshi  p  was  a  great  devel  opmental  and  op¬ 
erational  success.  A  few  dedicated,  innova¬ 
tive  individuals  brought  forth  a  new  con¬ 
cept  quickly  and  cheaply  that  fit  the  war 
that  was  be  ingfought  in  Vietnam.  The  basic 
gunship  concept  isquite simple:  an  aircraft 
flying  in  a  level  turn  around  a  point  on  the 
ground  (as  if  tethered  to  a  pylon,  hence 
called  a  "pylon  turn")  can  deliver  fairly 
accurate  firepower  from  guns  firing  per¬ 
pendicular  to  the  line  of  flight.12  This  con¬ 
cept  was  first  proposed  in  1926  and  demon¬ 
strated  the  next  year.  A  number  of  other 
airmen  later  ad  van  ced  theidea,  buttheArmy 
Air  Forces/US  Air  Force  did  not  pick  up  on  it 
until  the  early  1960s. 


The  idea  reached  Capt  John  Simmons  at 
W  ri  ght-  Patterso  nAFB, Ohio, thro  ugh  an  indi¬ 
rect  route.13  After  overcoming  numerous  re 


In  contrast  to  the  F-105,  the 
fixed-wing  gunship  was  a  great 
developmental  and  operational 
success. 


buffs,  he  pushed  through  a  modest  test  pro¬ 
gram  in  mid-1963  that  demonstrated  that  a 
pilot  could  track  a  target  while  in  a  pylon 
turn.  The  breakthrough  came  in  August  1964 
when  a  C-131  armed  with  a  7.62  mm  Gatling 
gun  achieved  better  than  expected  accuracy 
in  firing  tests  over  the  Gulf  of  Mexico.  The 
next  month,  three  Gatling  guns  were 
mounted  aboard  a  C-47  and  also  successfully 
tested.  Capt  Ronald  Terry  forcefully  articu¬ 
lated  a  concept  of  C-47s  delivering  accurate 
and  massive  firepower  to  hamlets  under  at¬ 
tack.  Things  moved  ahead  rather  rapidly,  for 
on  2  November  1964  Terry  helped  brief  the 
concept  to  the  Air  Force  Chief  of  Staff  Curtis 
LeM  ay,  who  ordered  that  theC-47  betested  in 
Vietnam. 

There  was  opposition  to  the  concept.  Gen 
Walter  Sweeney,  commander  of  Tactical  Air 
Command,  had  two  seemingly  contrary  ob¬ 
jections:  could  the  aircraft  survive,  and  if  so, 
would  it  undermine  the  Air  Force's  position 
in  the  battle  with  the  Army  over  armed  heli¬ 
copters?  In  addition,  he  did  not  see  how  the 
gunship  would  work  in  other  conflicts,  spe¬ 
cifically  one  in  Europe.  Therefore,  success  in 
Vietnam  might  saddle  the  command  with  a 
number  of  aircraft  that  would  prove  useless 
and  vulnerable  where  it  really  counted,  in 
Europe.  Certainly,  theidea  of  using  obsolete 
transports  to  support  besieged  hamlets  at 
night,  at  low  speeds,  and  from  low  altitudes 
did  not  appeal  to  the  airmen,  who  thought 
primarily  in  terms  of  newer  aircraft  flying 
ever  higher  and  faster.  Nevertheless,  the  tests 
went  forward. 
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Terry  and  his  team  arrived  in  South  Viet¬ 
nam  in  Decern  berl964.Thegunshipquickly 
dem  o n  strated  t h at  i  t  n ot  o n  I  y  wo rked  but  was 
valuable.  On  its  first  night  mission  on  23-24 


Gen  Creighton  Abrams  told  the 
Seventh  Air  Force  commander,  Gen 
John  Vogt,  that  the  three  weapons 
that  had  been  unqualified  successes 
were  the  tube-launched,  optically 
tracked,  wirecommand  (TOW) 
missile;  the  AC -130;  and  the 
guided  bomb. 


December,  it  helped  repel  a  Vietcong  attack 
on  an  outpost.14  The  gunship  concept  would 
be  used  in  two  very  different  roles.  The  first 
was  to  provide  heavy  firepower  to  ground 
forces  engaged  in  combat  in  South  Vietnam. 
The  other  was  to  interdict  enemy  logistics  in 
Laos.  The  aircraft's  success  continued,  but 
better  gunships  were  coming  on-line.  On  1 
December  1969,  US  Air  Force  AC-47s  flew 
their  last  mission.15 

In  November  1966,  the  C-130  was  picked 
as  a  follow-on  aircraft.  The  four-engined  tur¬ 
bo  prop  had  much  greaterf  ly  i  ng  performance 
than  the  ancient  "Gooney  Bird”  and  carried 
much  heavier  firepower,  four  7.62  mm  and 
four  20  mm  Gatling  guns  compared  to  the 
AC-47's  three  7.62  mm  guns.  Nicknamed 
"Spectre,"  it  also  mounted  an  array  of  ad¬ 
vanced  sensors.16 

In  September  1967,  Captain  Terry  re¬ 
turned  to  Vietnam  to  test  the  AC-130.  The 
evaluations  concluded  that  the  AC-130  was 
"a  three-fold  improvement  over  its  predeces¬ 
sor,  the  AC-47."17  The  AC-130  was  deemed 
the  most  cost-  eff ecti  ve,  cl  ose-  su pport,  an d  i  n- 
terdiction  weapon  in  the  USAF  inventory. 

Four  AC-130s  were  sent  into  combat  in 
Laos  before  the  end  of  1968  and  proved  to  be 
some  of  the  best  weapons  in  the  interdiction 
campaign.  During  the  period  January  1968 
through  April  1969,  they  flew  less  than  4  per¬ 


cent  of  the  total  sorties  against  moving  tar¬ 
gets,  yet  claimed  over  29  percent  of  the  de¬ 
stroyed  and  damaged  trucks.  Little  wonder 
why  the  Ai  r  Force  wanted  more. 

Concern  about  the  gunshi  p's  vulnerability 
pushed  the  Air  Force  towards  heavier  arma- 
ment  to  in  crease  stand-  off  range.  (Larger  guns 
would  also  do  more  damage  to  targets.)  In 
mid-1969,  a  group  that  included  MajorTerry 
suggested  that  two  40  mm18  and  two  20  mm 
guns  become  the  standard  armament.  They 
also  recommended  better  sensors  (such  as 
I  o  w- 1  i  ght- 1  evel  tel  e  vi  si  o  n  an  d  i  m  proved  i  n  f  ra- 
red),  a  digital  computer  to  replace  the  analog 
one,  and  a  laser  designator.  A  program 
dubbed"  Surprise  Pack  age"  th  at  i  n  co  r  po  rated 
these  ideas,  got  the  go-ahead  in  September 
1969.  After  a  month  of  stateside  test  flights, 
the  aircraft  arrived  in  Thailand  on  5  Decem¬ 
ber  for  combat  tests  lasting  through  18  Janu¬ 
ary.  The  evaluators  judged  the  improved 
model  twice  as  effective  as  the  existing  C- 
130s.19 

The  last  effort  during  the  war  to  boost  the 
AC-130's  killing  power  was  to  mount  a  105 
mm  howitzer.20  While  to  the  outsider  this  ap¬ 
pears  to  bequiteafeat,  it  actual lywasaccom- 
plished  very  smoothly.  The  gun  saw  combat 
during  the  1971-72  dry  season  campaign  and 
i  n  Li  nebacker  I ,  where  it  proved  to  be  very  ef- 
fec  ti  ve,  ac  co  u  nt  i  n  g  fo  r  55  per  cent  of  th  etan  ks 
destroyed  or  damaged. 

The  third  airframe  used  as  a  gunship  was 
theC- 119,  an  otherobso  I  etetransport  I  i  kethe 
C-47,  how  ever  n  ot  as  esteemed .  N  ev  erth  el  ess, 
it  reinforced  the  gunship  effort  in  late  1968 
and  became  the  most  numerous  of  the  Viet¬ 
nam  War  gunships.  The  AC-119G  was  in¬ 
tended  to  take  up  the  AC-47's  mission  in 
South  Vietnam:  defend  hamlets,  provide  fire 
support  for  ground  troops,  and  fly  close  air 
support  and  escort  convoys.21  Whi  le  it  served 
wel  I ,  it  was  real  ly  I  ittl  ei  m  provementoverthe 
AC-47. 

The  Air  Force  thought  better  of  the  AC- 
119K.  The  K  model  had  increased  engine 
power  (two  jet  enginessupplementedthetwo 
props),  heavier  armament  (two  20  mm  guns 
in  addition  to  the G'sfour  7.62  mm  guns),  an 
improved  fire  control  system,  and  forward 


DID  U5AF  TECHNOLOGY  FAIL  IN  VIETNAM?  93 


looking  infrared  radar  (FUR).  Both  AC-119 
models  did  good  work  and  suffered  few 
losses.  The  AC-119Gs  proved  worthy  succes- 
sorsof  theAC-  47  for  op  erati  onsi  n  South  Vi  et- 
nam,  while  the  AC-119Ks  were  able  to  com¬ 
plement  the  AC-130s  in  the  interdiction 
campaign  in  Laos.  In  theoverall  scheme,  the 
AC-119s  were  a  midrange  model  between  the 
"Model  T"  AC-47  and  the  "Cadillac"  AC- 
130E. 

The  last  challenge  to  the  USAF  in  the  Viet¬ 
nam  War  came  in  1972.  By  then  the  Commu¬ 
nists  had  improved  the  Ho  Chi  Minh  Trail 
into  an  extensive  road  net  and  greatly  up¬ 
graded  its  defenses.  The  North  Vietnamese 
upped  the  ante  by  deploying  SAMs,  both  the 
large  SA-2sandshoulder-fi  red  SA-7s.  Damage 
to  thegun  shipsin  creased  whiletruckkillsde 
dined.  Even  escortingfighterscould  not  pro¬ 
vide  the  gunships  with  the  permissive  air  en¬ 
vironment  they  required.  The  increased 
attrition,  as  well  as  the  1972  North  Vietnam¬ 
ese  invasion,  forced  the  Air  Force  to  shift  its 
emphasis. 

Themain  missionof  Ameri  can  airpowerin 
1972  was  to  thwart  the  North  Vietnamese  in¬ 
vasion .  Cer  tai  n  I  y,  th  e  gu  n  sh  i  ps  pi  ayed  an  i  m- 
portant  role  in  that  successful  endeavor.  The 


top  American  officer  in  the  theater,  Gen 
Crei  ghton  Abrams,  tol  d  the  Sev  enth  Ai  r  Force 
commander,  Gen  John  Vogt,  that  the  three 
weapons  that  had  been  unqualified  successes 
were  the  tube-launched,  optically  tracked, 
wire  command  (TOW)  missile;  the  AC-130; 
and  the  guided  bomb.22 

Precision-Guided  Munitions 

PGMs  were  another  success  story.  Ameri¬ 
can  airmen  entered  the  Vietnam  conflict 
armed pri  mar ilywith free-fall  bombs("dumb 
bombs”)  that  were  no  different  from  those 
used  in  World  War  I.  Despite  experiments 
with  guided  bombs  in  World  War  II  and  Ko¬ 
rea,  the  Air  Force  had  only  two  Navy  air-to- 
ground  missiles  in  1965.  The  Bullpup,  a 
rocket-powered,  radio-control  guided,  250- 
pound  bomb,  was  used  from  the  outset  of 
Roll  ingThunder.  Itssmal I  warhead,  however, 
was  totally  inadequate  against  North  Viet¬ 
nam  esebridges.23The  Navy’s  Wall  eyeproved 
better.  (It  was  an  unpowered,  829-pound 
bomb  guided  by  an  automatictrackingtelevi- 
sion  guidance,  giving  it  a  "launch  and  leave” 
capability.)  TheAirForcebegan  Wall  eyecom- 
bat  tests  in  August  1967  that  achieved  excel- 


An  optically  guided  bomb.  However,  due  to  operating  restrictions,  cost,  and  the  appearance  of  laser-guided  bombs,  these 
comprised  only  a  small  fraction  (6  percent)  of  the  total  number  of  PGMs  employed  in  Vietnam. 
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lent  results  in  good  visibility  against  targets 
that  gave  a  strong  contrast  and  were  lightly 
defen  ded.24Later  Wall  eyeoperationsin  more 
demandingconditionswerelesssuccessful.lt 
continuedtobeused,butduetoitsoperating 
restrictions,  cost,  and  the  appearance  of 
laser-guided  bombs  (LGB),  comprised  only  a 
smal  I  f  rac  ti  o  n  ( 6  per  cent)  of  th  eto  tal  n  u  m  ber 
of  PGMsemployed  in  Vietnam.25  The  guided 
bomb  of  choice  turned  out  to  be  based  on  a 
new  technology:  lasers. 

The  use  of  lasers  in  guidance  applications 
was  first  discussed  in  1958  and  was  later  nour¬ 
ished  by  the  Army  as  antitank  seekers.  But  the 
Vietnam  War  skewed  the  Army  in  other  direc¬ 
tions  as  it  rec  ogni  zed  that  Vietnam  was  not  go- 
ingto  beatankwar.  Sotheprom  isingeffortwas 
passed  on  to  the  Air  Force.26  Laser-guided 
bombs  were  far  enough  along  by  mid-1967  to 
begin  combat  tests,  during  which  the  750- 
pound  bombs  achieved  an  average  error  of  64 
feet,  and  the  two-thousand-pound  bombs  32 
feet.  Over  half  were  scored  direct  hits.27  The 
tests  continued.  In  1969,  61  percent  of  1,601 
Mk  84  laser  bombs  released  scored  direct  hits; 
the  85  per  centthat  were  guided  had  an  average 
error  of  9.6  feet.  As  this  was  less  than  the 
bomb'sl  ethal  radi  us,  bomb  i  ngresultswerei  im¬ 
pressive.28 

Nevertheless,  the  laser-guided  bombs  had 
their  limitations.  Smoke,  haze,  and  clouds 
could  nullify  the  weapon.  One  aircraft  had  to 
loiter  in  a  predictable  (and  thus  vulnerable) 
flight  pattern  (a  circle)  whilethe  bomb  fell  to 
earth .  There  were  some  probl  ems  of  rel  i  abi  I  i  ty: 
in  the  initial  tests,  nine  of  the  total  66  bombs 
suffered  malfunctions.  The  seeker  heads 
proved  vulnerable  to  damage  if  flown 
through  a  rainstorm.  Because  of  the  system’s 
undulatingflight  path,  the  bomb  lost  energy 
and  had  less  stand-off  range  than  did  the 
Walleye.29 

The  Air  Force  pushed  the  laser-guided 
bombs.  The  laser  kit  could  be  fairly  easily 
adapted  to  other  bombs,  and  it  was.  By  1971, 
the  Air  Force  was  using  five-hundred-,  one- 
thousand-,  two-thousand-,  and  three- 
thousand-pound  bombs.  But  the  smallest  of 
these  became  the  standard,  not  because  of 
cost  (it  was  only  margi  nal  ly  cheaper),  but  be¬ 


cause  mo  re  of  th  e  I  i  gh  ter  bo  m  bs  co  u  I  d  be  car- 
ried  on  each  sortie.  Better  accuracy  permitted 
smaller  payloads  to  be  more  effective.30 

M  ean  whi  letheAi  r  Forcewasseek  i  ngto  i  im¬ 
prove  the  weapon.  Pave  Knife  was  the  code 
nameforasystemthat  consisted  of  alaser  des¬ 
ignating  pod  carried  beneath  the  strike  air¬ 
craft,  making  it  both  bomber  and  designator. 
Fewer  aircraft  could  now  do  thesamejob,  and 
were  less  vulnerable.31 

This  was  the  situation  when  the  Commu¬ 
nist  Easter  offensive  of  1972  exploded.  PGMs 
proved  to  beexcel  I  entweaponsin  two  diverse 
roles  in  the  1972  campaign:  precise  bombing 
of  the  North  Vietnam  homeland  and  the  re¬ 
pulse  of  the  North  Vietnamese  army  in  the 
field. 

Guided  weapons  were  important  in  the  at¬ 
tacks  on  North  Vietnam  for  two  major  rea¬ 
sons.  First,  laser  weapons  allowed  fewer  air¬ 
craft  to  do  greater  damage,  not  only  putting 
fewer  men  and  machines  at  risk,  but  getting 
the  job  done  the  first  time.  In  view  of  the  ef¬ 
fective  North  Vietnamese  defenses,  this  was 
criti  cal.  Second,  they  achieved  accu  raciesthat 
permitted  employment  in  close  proximity  to 
civilians,  dikes,  and  the  like.  Two  examples 
made  th  i  s  dramati  cal  I  y  cl  ear. 

North  Vietnamese  bridges  were  prime  tar¬ 
gets  i  n  the  effort  to  cut  off  suppl  i  es  from  the 
fighting  in  the  South.  Symbolic  of  this  long, 
frustrating,  and  deadly  duel  between  Ameri¬ 
can  airmen  and  North  Vietnamese  defenders 
through  outthewarwastheThanh  Hoa("The 
Dragon'sjaw”)  Bridge.32  Prior  to  Linebacker  I, 
it  had  withstood  871  Air  Force  and  Navy  sor- 
tiesand  cost  11  aircraft.33  On  13  May  1972, 14 
bombers  dropped  both  laser-guided  and 
dumb  bombs  that  scored  several  hits,  knock¬ 
ing  one  of  the  main  spans  off  its  abutment 
and  closing  the  bridge  to  rail  traffic  for  the 
rest  of  the  campaign.34 

Another  exampleof  the  confidence  that  the 
laser  weapons  gave  the  American  airmen  was 
the  attack  on  the  power-generating  plant  at 
Lang  Chi  Reservoir.  Its  proximity  to  a  major 
dam  put  th  i  s  key  target  off  I  i  mi  ts  to  th  e  ai  rmen 
with  con  ven  tional  bombs  I  n J  une  1972,  theAi r 
Forceused  LGBsto  knock  out  thegen  eratingfa- 
ci  I  ity  with  outcausi  nganydam  agetothedam.35 
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The  USAF  pushed  the  laser-guided  bombs.  The  laser  kit  could  be  fairly  easily  adapted  to  other  bombs,  and  it  was.  By 
1971,  five-hundred-,  one-thousand-,  two-thousand-,  and  three-thousand-pound  bombs  were  being  used.  Above:  Two 
Mk  82  five-hundred-pound  bombs  with  laser  kits  on  an  F-4C.  Below:  A  three-thousand-pound  LGB. 


The  guided  bombs  also  proved  valuable  in 
f  i  ght  i  ngthecon  ven  ti  onal  war  i  n  theSouth .  Ai  r- 
power  was  really  the  only  weapon  that  could 
blunt  two  new  and  major  Communist  equip¬ 
ment  ad  van  tagesin  theassault— tanks  and  130 
mm  artillery.  Airpower  was  about  all  that 
could  get  at  these  guns  that  outranged  any¬ 
thing  in  the  South  Vietnamese  army.  Laser- 
guided  bombs  were  also  very  effective  tank 


killers:  whilethe  LGBs  were  involved  in  only 
10  percent  of  the  antitank  effort,  they  were 
credited  with  22  percent  of  the  tank  kills.  La¬ 
ser  bombs  also  could  take  out  bridges  and 
thus  seriously  impede  the  advancing  tanks.36 

The  advantage  of  the  guided  bombs  is 
starkly  revealed  when  compared  with  the  F- 
105' s  work  i  n  thesame  areas  (Route  Pack  ages 
VIA  and  VI B).  The  F-105s  achieved  a  circular 
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Symbolic  of  the  long,  frustrating,  and  deadly  duel  between  American  airmen  and  North  Vietnamese  defenders  throughout 
the  war  was  the  Thanh  Hoa  (“The  Dragon’s  Jaw")  Bridge.  Prior  to  Linebacker  I,  it  had  withstood  871  Air  Force  and  Navy 
sorties  and  cost  1 1  aircraft.  On  13  May  1972,  14  bombers  dropped  both  laser-guided  and  dumb  bombs  that  scored 
several  hits,  knocking  one  of  the  main  spans  off  its  abutment  and  closing  the  bridge  to  rail  traffic  for  the  rest  of  the 
campaign. 


error  probable  (CEP)  of  447  feet  and  5.5  per¬ 
cent  direct  hits  during  the  end  of  Rolling 
Thun  der,  com  pared  with  guided  bombs'  CEP 
of  23  feet  and  48  percent  direct  hits  during 
the  period  of  February  1972  through  Febru¬ 
ary  1973. 37  One  study  found  that  LGBs  were 
one  to  two  hundred  times  as  effective  as  con¬ 
ventional  bombs  against  very  hard  targets 
and  20  to  40  times  against  soft  and  area  tar- 
gets.38Gen  eral  Vogt  stated  thatlaser  weapons 
were  about  a  hundred  times  as  effective  as 
dumb  bombs.39 

What  isthe  explanation  for  the  success  of 
the  guided  bombs?  As  with  gunships,  a  few 
innovative,  motivated  individuals  pushed  a 
promising  idea  forward.  In  a  similar  fashion, 
the  key  seems  to  be  the  simple  and  cheap 
technology.  Because  it  was  cheap,  the  pro¬ 
gram  at  f  i  rst  was  I  ow  prof i  I e,  al  I  owi  ng  excep- 
tional  freedom  of  action.  The  low  cost  also 
permitted  a  competition  to  be  held  that  not 
only  demonstrated  the  overall  concept  of  la 
ser  guidance,  but  also  in  di  catedthatthetech- 


nol  ogy  that  seemed  the  risk  i  er  of  thetwo,  was 
worth  pursuing.  Low  cost  also  meant  that 
testingcouldberepeated,al  lowingthedevice 
to  bemodi  f  i  ed  andf  i  ne-tuned  beforeen  ter  i  ng 
combat,  i  n  contrast  to  the  F-lll  (a  story  that 
isbeyondthescopeofthisarti  cle).  Itssim  plic- 
ity  not  only  kept  costs  down,  but  made  it  a  re 
liable  and  workable  weapon.  There  was  good 
cooperation  between  the  manufacturer 
(Texas  Instruments)  and  the  customer  (Eglin 
AFB,  Florida). Desi gn sped f i cati onswererel a- 
tively  loose,  and  military  standards  were  not 
applied  until  late  in  the  process.  One  student 
of  the  weapon  concl  uded  that  f I  exi  bi  I  ity  was 
one  of  the  key  factors  of  success.40 


Observations 

What  observations  can  be  drawn  from  this 
brief  look  at  US  Air  Force  technology  in  the 
Vi  et  n  am  W ar?  Fi  rst,  th e  ai  r  men  can  get  off  th e 
hook,  a  little  at  least,  for  their  inadequate 
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technology  early  in  the  conflict  in  that  they 
desi  gned  thei  r  weap  onsforthe  warthei  r  ci  vi  I- 
ian  superiors  demanded:  nuclear  war.  While 
it  is  true  that  the  military  does  not  pick  the 
wars  it  fights,  it  does  pick  the  technologies  it 
uses.  The  problem  is  the  interface  between 
the  war  and  the  technology.  Second,  air- 
power  is  more  than  flying.  Contrary  to  what 
laypeople,  most  buffs,  and  some  academics 
(and  I  fear  per  hapsso  me  air  men)  believe,  air- 
power  is  more  than  airframes.  Not  only  is  it 
dependent  on  nontechnological  factors 
(strat  egy,  tac ti  cs,  and  trai  n  i  ng),  but  al  so  on  as 
sociated  equipment  such  as  munitions.  The 
failure  of  the  F-105  and  the  successes  of  the 
obsolete  C-47s  and  C-119s  as  weapons  plat¬ 
forms  and  the  great  increase  in  effectiveness 
from  the  use  of  laser-guided  bombs  under¬ 
score  this  point.  A  third  observation  is  that 
Vietnam  demonstrates  the  problems  of  an 
asymmetric  war.  This  wasn ot  a  total  war  for 
the  United  States;  this  was  not  the  worst-case 
see  n  ari  o  of  f  i  ght  i  n  g  an  eq  u  i  va  I  en  t  power  with 
equivalent  technology  and  probably  greater 
numbers.  Fourth,  the  military  chooses  to  for¬ 
get  the  lessonsof  Ko  rea (forex  am  pie,  thedif- 
ficu  I  ties  of  fighting  a  nonindustrial  country, 
the  problems  of  night  interdiction,  and  the 
restrictionsofalimited  war),whilethepoliti- 
ciansweredomi  nated  bythatwarandthefear 
of  Chinese  intervention.  The  Air  Force  was 
nottry  ingto  fight  the  last  war,  asthemili  tary 
is  so  often  accused  of  doing.  It  was  trying  to 
fight  the  next  war.  It  was  the  civilians  who 
were  refighting  Korea.  Finally,  simple  is  bet¬ 
ter.  The  highly  sophisticated,  complex,  and 
expensive  F-105  did  not  do  well.  In  contrast, 
the  si  m  pi  e,  rel  i  abl  e,  mai  n  tai  n  abl  e,  and  cheap 
AC-47  proved  very  effective.  I  nasi  mi  larman- 
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ner,  the  relatively  low-cost  laser-guided 
bombs  per  mitted  changes  and  test  i  ngthat  led 
to  both  tactical  and  manufacturing  success. 

In  brief,  then,  the  Air  Force  came  into  the 
Vietnam  War  woefully  unprepared  for  the 
war  it  had  to  fight.  While  it  istruethat  air  op¬ 
erations  were  constrained  by  civilian- 
imposed  restrictions,  the  Air  Force  had  also 
limited  its  abilities  by  its  concentration  on 
nuclearwar.  Itrosetothechal  lengeofthewar 
in  Vietnam  but  paid  a  high  price.  The  Air 
Forcethatcon  ducted  successful  operationsi  n 
the  1972  Linebacker  I  and  II  campaigns  was 
different  than  theonethat  met  defeat  earlier 
in  Rolling  Thunder.  But  the  war  had  also 
changed  from  a  guerrilla  war  to  a  conven¬ 
tional  one. 


Vietnam  demonstrates  the  problems 
of  an  asymmetric  war.  This  was  not 
a  total  war  for  the  United  States; 
this  was  not  the  worst-case  scenario 
of  fighting  an  equivalent  power 
with  equivalent  technology  and 
probably  greater  numbers 


Technology  is  important,  but  it  is  only 
onefactorinfieldingacapableandwin  ning 
air  force.  What  failed  in  Vietnam  was  not 
the  technology,  but  a  broad  understanding 
of  the  power  and  limits  of  both  airpower 
and  air  technology.  One  of  the  major  char- 
acteristicsofbothisflexi  bil  ity.  Itisthisgen- 
eral  lesson  that  should  be  carried  forward 
i  nto  pi  an  ni  ngfor  Ai  r  Forceop  erati  onsi  n  the 
next  century.  □ 
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5.  I  n  1964,  38  F-105s  were  I  ost  to  expl  osi  ons  or  f i  res,  12  i  n 
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The  best  executive  is  the  one  who  has  sense  enough  to  pick 
good  men  to  do  what  he  wants  done,  and  self-restraint 
enough  to  keep  from  meddling  with  them  while  they  do  it. 

-Theodore  Roosevelt 


